WHAT IS CLAIMED IS: 



1 . A pharmaceutical composition, comprising: 
a compound of Formula I: 




wherein R and Ri are independently selected from the group consisting of H, lower 
alkoxy (Ci^), and lower alkyl (q;,.^); R2 is selected from Formula II: 



wherein X is a halogen, lower alkyl {CiA lower alkoxy (C^^), cycloalkyl, cycloalkoxy, 
^1 (C6.12). substituted aryl or hydtoxy and n is 0, 1, 2, 3, or 4; M is hydrogen, a 



salt forming cation, alkyl (Ci.^), eye 
a compound of Formula III: 



oalkyl, or aryl (C5.12); and n is 0-5; and 
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wherein R and Rj are independently delected from the group consisting of H, lower 
alkoxy (C,^), and lower alkyl (cL); R2 is selected from Formula II. 



2. The pharmaceutical composition of cla|m 1 , wherein in the compound of Formula I, M is 
hydrogen or sodium; n is 0; R is H or C3H7; R, is selected from the group consisting of H, CH3, 
CH3-O-, C2H5, and C3H7; R2 is selected from Formula II, wherein X is CI, F, or OH; and wherein 
in the compound of Formula III, M is hydrogen or sodium; n is 0; R is selected from the group 
consisting of H and C3H7; Rj is selected fronl tjie^group consisting of H, CH3, CH3-O-, C2H5, and 
C3H7; R2 is selected from Formula II, wherem X is CI, F, or OH. 



3. The pharmaceutical compositioh df claim 1, wherein the compound of Formula I is 
phenylacetylglutamine or pharmacei^icajl^ acceptable salts^hereof, and the compound of 

salts thereof. 



Formula III is phenylacetylisoglutamme o|piiaqnacgjuti(5^^ icceptable 



The pharmaceutical composii 



ion 



)f claim 3, ftirther comprising water sufficient to form 
an aqueous solution of the phenylace^lutamine and the phenylacetylisoglutamine wherein the 
combined concentration of the phenylacetylglutamine and the phenylacetylisoglutamine is from 
about 200 mg/mL to about 350 mg/mL.i 



5. The pharmaceutical compositi(/n of claim 4, wherein the combined concentration is about 
300 mg/mL. 
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6. The pharmaceutical compositioriyof claim 1, wherein the compound of Formula I is 
present in about a 4:1 ratio by weigh^o^^compound of Formula III. 

/-7\ A pharmaceutical composition, coi^prising: 
^^}{? ^ a compound of Formula IV: 



wherein R and R, are independently selected from the group consisting of H, lower 
alkoxy (C,^), and lower alkyl (d^); Rj is selected from Formula II: 



-Xn 
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wherein X is a halogen, lower alkyl (Ci.^),! lower alkoxy (Ci^), cycloalkyl, cycloalkoxy, 
aryl (C6-i2)> substituted aryl or hydroxy and n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkyl (C,.^), cycl|3alkyl, or aryl (C6.12); and n is 0-5; and 
a compound of Formula I: 





wherein R and Rj are independently selected from the group consisting of H, lower 
alkoxy (Ci^), and lower alkyl (C _^); Rj is selected from Formula II; 

wherein the compound of Formula IV and the compound of Formula I are present in 
about a 4:1 ratio by weight; and 

water sufficient to form an aqueous solution of the compound of Formula IV and the 
compound of Formula I wherein the combined concentration of the compound of 
Formula IV and the compound oi Formula I is from about 70 mg/mL to about 150 
mg/mL. 



8. The pharmaceutical composition of claiin 7, wherein in the compound of Formula IV, M 



is hydrogen or sodium; n is 0; R is H or C3H 



Ri is selected from the group consisting of H, 



CH3, CH3-O-, C2H5, and C3H7; R2 is selected Irom Formula II, wherein X is CI, F, or OH; and 
wherein in the compound of Formula I, M is hy^drogen or sodium; n is 0; R is H or C3H7; Rj is 



selected from the group consisting of H, CH^, 
Formula II, wherein X is CI, F, or OH. 



CH3-O-, C2H5, and C3H7; R2 is selected from 



9. The pharmaceutical composition of claim 7, wherein the compound of Formula IV is 
phenylacetic acid or pharmaceutically acceptable sahs thereof, and the compound of Formula I is 
phenylacetylglutamine or pharmaceutically acdsptable salts thereof 

10. The pharmaceutical compositioi/ ofclkim 9, wherein the combined concentration is about 
80 mg/mL. 
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11. A pharmaceutical composition, comprising 
a compound of Formula IV: 




wherein R and R| are independently selected from the group consisting of H, lower 
alkoxy (C,^), and lower alkyl ^C,^); Rj is selected from Formula II: 



wherein X is a halogen, lower alkyl (C,^), lower alkoxy (C,^), cycloalkyl, cycloalkoxy, 
^1 (^6-12^' substituted aiyl or hydroxy and n is 0, 1,2, 3, or 4; M is hydrogen, a 
salt forcing cation, alkyl (C,^), cycloalkyl, or aryl (C6.,2); and n is 0-5; and 

a compound Formula III: 





OM 
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wherein R and Rj are independently selected from th^ group consisting of H, lower 
alkoxy (Cj.^), and lower alkyl (Cj^); R2 is seleitted from Formula 11. 

1 2. The pharmaceutical composition of claim 1 1 , \^rein in the compound of Formula IV, M 
is hydrogen or sodium; n is 0; R is H or C3H7; R, is selected from the group consisting of H, 
CH3, CH3-O-, C2H5, and C3H7; R2 is selected froft Formula II, wherein X is CI, F, or OH; and 
wherein in the compound of Formula III, MTpfiydrogen or sodium; n is 0; R is H or C3H7; Rj is 
selected from the group consisting of fL^^^H3-0-, C2H5, and C3H7; R2 is selected from 
Formula II, wherein X is CI, F, or OH. 



m 

m 



13. The pharmaceutical comp^tioAlof claim 11, wherein the compound of Formula IV is 
phenylacetic acid or pharmaceutfcally acceptable salts thereof, and the compound of Formula III 
is phenylacetylisoglutamine <^ pharmaceutically acceptable salts thereof 

14. The pharmaceutipl composition of claim 13, wherein the combined concentration is 
about 80 mg/mL. 



5. The pharmaceutical composition of claim 11, wherein the compound of Formula IV and 
the compound of Formula III are present in a 4: 1 ratio by weight. 

16. The pharmaceutical composition oV claim 1 1 fiirther comprising water sufficient to form 
an aqueous solution of the compound of FoViula IV and the compound of Formula III wherein 
the combined concentration of the compoimd \f Formula IV and the compound of Formula III is 
from about 70 mg/mL to about 150 mg/mL. 



17. A pharmaceutical composition, comprising: 
a compound of Formula I: 
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wherein' R and R, are Iridependentlv selected from the group consisting of H, lower 
alkoxy (C,^), and lower alkyl IC,^); R2 is selected from Formula II: 




o 1 o-^ 



•Xn 



wherein X is a halogen, lower alkyl ((I,.6), lower alkoxy (Ci.^), cycloalkyl, cycloalkoxy, 
sryl (C6.i2)> substituted aryl or Biydroxy and n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkyl (Ci.J), cycloalkyl, or aryl (C6.,2); and n is 0-5; said 
compound of Formula I being ajracemic mixture, L or R optic isomer, or mixtures 
thereof; and 

a pharmaceutically acceptable diluent. 

18. The pharmaceutical composition of claiAi 17, wherein in the compound of Formula I, M 
is hydrogen or sodium; n is 0; R is H or C3H7j R| is selected from the group consisting of H, 
CH3, CH3-O-, C2H5, and C3H7; R2 is selected froL Formula II, wherein X is CI, F, or OH. 



19. The pharmaceutical composition of claim 17, wherein the compound of Formula I is 
phenylacetylglutamine or pharmaceutically acceritable salts thereof 



H: 262063(5M7J01!.DOC) 



20. The pharmaceutical composition of claim 17, further comprising water sufficient to form 
an aqueous solution of the pljenylacetylglutamine in a concentration ranging from about 200 
mg/mL to about 350 mg/mL. 

21. A pharmaceutical composition comjjrising: 
a compound of Formula III: 




OM 



wherein R and Rj are independejitly 
alkoxy (Ci.^), and lower alldyl 



selected from the group consisting of H, lower 
(Cj.^); R2 is selected from Formula II: 




ki^Xn 



wherein X is a halogen, lower alkyl (C|^), lower alkoxy (C1.6), cycloalkyl, cycloalkoxy, 
^1 (^6-12). substituted arfyl or hydroxy and n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkVl (Ci.^), cycloalkyl, or aryl (^.12); and n is 0-5; said 
compound of Formula I peing a racemic mixture, L or R optic isomer, or mixtures 
thereof; and 

a pharmaceutically acceptable diluent. 



39 



H; 262063(5M7J0I!.DOC) 



22. The pharmaceutical composition of cla 
is hydrogen or sodium; n is 0; R is selected 
selected from the group consisting of H, CH 
Formula II, wherein X is CI, F, or OH. 



m 2 1 , wherein in the compound of Formula III, M 
from the group consisting of H and C3H7; Rj is 
, CH3-O-, C2H5, and C3H7; R2 is selected from 



23. The pharmaceutical composition of claim 21, wherein the compound of Formula III is 



phenylacetylisoglutamine or pharmaceutically 



acceptable salts thereof. 



24. The pharmaceutical composition of claim 
an aqueous solution of phenylacetylisoglutamSne 
mg/mL to about 350 mg/mL. 



21, fiirther comprising water sufficient to form 
in a concentration ranging from about 200 



25. A method of treating neoplastic diseasej compnsmg: 

administering to a patient at an infiision rate of from about 100 mL/hr to about 400 mL/hr 
of a pharmaceutical compositio i, the pharmaceutical composition comprising an 
aqueous solution of a compound offoraiula I: 



Ro 




NHo 



wherein R and Rj are independently selected from the group consisting of H, lower 
alkoxy (C1.6), and lower alkll (Cj^); Rj is selected from Formula II: 
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Xn 



wherein X is a halogen, alkyl (C,^), alkoxy (C|^), cycloalkyl, cycloalkoxy, aryl (C6.12), 
substituted aryi or hydroxy and n is 0, L 2, 3, or 4; M is hydrogen, a salt forming 
cation, alkyl (C j^), cycloalkyl; or aryl and n is 0-5; arid 

a compound of Formula III: 



R 



m 



E t \ 



1, 



OM 



O- 



wherein R and Rj are independently selected from the group consisting of H, lower 
alkoxy (Ci^), and lower alkyl (CiL); K^s selected from Formula II; 

wherein the compound of Formula I is rfre^nt in a 4:1 ratio by weight to the compound 
of Formula III and the combinedlconcentration of the compound of Formula I and 
the compound of Formula III i/^om abjput 200 mg/mL to about 350 mg/mL. 

26. The method of claim 25, wherein/ the| infj/sion rat^TFaGout 250 mL/hr to about 300 
mL/hr, and fiirther comprising performing thfe administering step sufficiently often to reach a 
dosage level of from about 0.6 g/kg/day to abdut 25 g/kg/day. 

27. The method of claim 26, wherein th^ dosage level is from about 5.0 g/kg/day to about 
12.0 g/kg/day. 
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A method of treating neoplastic diseasfi; comprising: 

administering to a patient at an inflisio i rate of from about 100 mL/hr to about 400 mL/hr 
of a pharmaceutical composition, the pharmaceutical composition comprising an 
aqueous solution of a compound of Formula IV: 



wherein R and Rj are independently 




OM 



selected from the group consisting of H, lower 



alkoxy (C,^), and lower alkyi (C R2 is selected from Formula II: 




Xn 



Xn 



wherein X is a halogen, lower alkyl (C,i), lower alkoxy (C,.6), cycloalkyl, cycloalkoxy, 
aryl, substituted aryl (C6.,2) or hydroxy and n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkyl (C,^), cycloalkyl, or aryl (C6.,2); and n is 0-5; and, 

a compound of Formula I: 
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wherein R and Rj are indepenJlently selected from the group consisting of H, lower 
' acik6xy(Ci^), and lower dkyl (Ci^^^^ ' 

wherein the compound of Formula IV and the compound of Formula I are present in a 4:1 
ratio by weight, and the combined concentration of the compound of Formula IV 
and the compound of Fon lula I is from about 70 mg/mL to about 1 50 mg/mL. 

29. The method of claim 28, wherein the infusion/^ate is about 250 mL/hr to about 300 
mL/hr, and further comprising performing the adpatfnistering step sufficiently often to reach a 
dosage level of from about 0. 1 g/kg/day to aboiit^.6 g/kg/day. 



30. The method of claim 29, whep^in the dosage level is from about 0.2 g/kg/day to about 
0.9 g/kg/day. 



31. 



A method of treaJi^^g neoplastic disease, cone/prising: 

administering to a patient at an infusion roxi of from about 100 mL/hr to about 400 mL/hr 
of a pharmaceutical composition, the pharmaceutical composition comprising an 
aqueous solution of a compound of Formula IV: 



R. 




OM 
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wherein R and Rj are independently selected from the group consisting of H, lower 
alkoxy (Cj^), and lower alkyl (Ci^); Rj id selected from Formula II: 





Xn 



wherein X is a halogen, lower alkyl (C,.6), Ibwer alkoxy (Cj^), cycloalkyl, cycloalkoxy, 
aryl, substituted aryl (C6.12) or hydrofcy and n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkyl (Cj^), cyc/oalkyl, or aryl (C^n); and n is 0-5; and, 

a compound of Formula III: 




wherein R and Ri are indepertdentW selected from the group consisting of H, lower 
alkoxy (Ci.^), and lower alkyl /(Ci. 5); R2 is selected from Formula II; 

wherein the compound of Formula IW and the compound of Formula III are present in a 
4:1 ratio by weight, and the combined concentration of the compound of 
Formula IV and the compoijlnd of Formula III is from about 70 mg/mL to about 
150 mg/mL. 
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32. The method of claim 31, wherein thefinfiision rate is about 250 raL/hr to about 300 
mL/hr, and fiarther comprising performing tha administering step sufficiently often to reach a 
dosage level of from about 0.1 g/kg/day to abo|lt^6 g/kg/day. 

33. The method of claim 32, wherein t^^d^sag^level is from about 0.2 g/kg/day to about 
0.9 g/kg/day. 



34. A method of treating neoplastic disease, comprising: 

cy\ _ . . . \ . • .. . . .. . ■ . ... . . 

administering to- a patient a first pharmaceutical composition, the first pharmaceutical 

composition comprising\an aqueous solution of a compound of Formula I: 




R 



H 



O 




OM 



wherein R and R] are independently Selected from the group consisting of H, lower 
alkoxy (C,^), and lower alkyl (cAg); R2 is selected from Formula II: 




Xn 



•Xn 



wherein X is a halogen, lower alkyl (C,^), lov)|er alkoxy (C,^), cycloalkyl, cycloalkoxy, 
aryl (C6.i2)> substituted aryl or hydroxy jilnd n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkyl (C,^), cycloalkyl, or aryl (C6.,2); and n is 0-5; and 
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wherein R and Rj are independently selected from the group consisting of H, lower 
alkoxy (Cj.^), and lower Wkyl (Cj^); R2 is selected from Formula II; 

wherein the compound of Formula I is present in a 4:1 ratio by weight to the compound 
of Formula III and the combined concentration of the compound of Formula I and 
the compound of Formula UII is from about 200 mg/mL to about 350 mg/mL, at 
an infusion rate of from about 100 mL/hr to about 400 mL/hr; 

and a second pharmaceutical composition, the second pharmaceutical composition 
comprising an aqueous solution of a compound of Formula IV: 



R. 




OM 



wherein R and R, are independently selected from the group consisting of H, lower 

alkoxy (Cj^), and lower alkyl (C,.^); R2\s selected from Formula II; and 
a compound of Formula I: 
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wherein R and Ri are independently seleifted from the group consisting of H, lower 
alkoxy (Ci^), and lower alkyl (C^); R2 is;selected from Formula II; 

wherein the compound of Formula IV^d the compound of Formula I are present in a 4:1 
ratio by weight, and the conroined concentration of the compound of Formula IV 
and the compound of Formula I is from about 70 mg/mL to about 150 mg/mL, at 
an infiision rate of from/bout 1 00 mL/hr to about 400 mL/hr. 

35. The method of claim 34, wperein the inftision rate of the first pharmaceutical composition 
is about 250 mL/hr to abouJ/S60 mL/hr and the infiision rate of the second pharmaceutical 
composition is about 250 mi^hfXo aB^ut 300 mL/hr, and fiirther comprising performing the 
administering step sufficiofflly oftei^to reach a dosage level of the first pharmaceutical 
composition of from aboi|f\0.p^jg^a^^day to about 25 g/kg/day and a dosage level of the second 
pharmaceutical composi^on^f from about 0.1 g/kg/day to about 2.6 g/kg/day. 

36. The method claim 35, wherein the dosage level of the first pharmaceutical composition 
is from about 5.0 /leg/day to about 12.0 g/kg/day, and wherein the dosage level of the second 
pharmaceutical composition is from about 0.2 g/kg/day to about 0.9 g/kg/day. 



37. A method of treating neoplastic disease, comprising: 

administering to a patient a first pnarmaceutical composition, the first pharmaceutical 
composition comprising an aJLeous solution'^f a compound of Formula I: 
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Oa4 



wherein R and R, are independently selected fro: n the group consisting of H, lower 
alkoxy (Ci.^), andlower alkyl (G,i^); Rj is se ected from Formula 11: 




Xn 



wherein X is a halogen, lower alkyl (Cj^), lower aHcoxy^^ cycloalkyl, cycloalkoxy, 
^1 (^e-nX substituted aryl or hydroxy ana n is 0, 1, 2, 3, or 4; M is hydrogen, a 
salt forming cation, alkyl (C,^), cycloa|kyl( or aiyl (C^.12); and n is 0-5; and 

a compound of Formula III: 



R 



R, 
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wherein R and Ri are independently selected from the group consisting of H, lower 
alkoxy (Cj^), and lower alkyl (Ci.^); R2 is selected from Formula II; 



wherein the compound of Formula I is present in a 4:1 ratio by weight to the compound 
of Formula III and the combined ioncentration of the compound of Formula I and 
the compound of Formula III is Irom about 200 mg/mL to about 350 mg/mL, at 
an infusion rate of from about 100 mL/hr to about 400 mL/hr; 
and a second pharmaceutical composition, the second pharmaceutical composition 

(fa compound of Formula IV: 



compnsmg an aqueous solution 




I, 



wherein R and R, are independently 



OM 



O 



selected from the group consisting of H, lower 



alkoxy (Ci.^), and lower alkyl (^i.^); R2 is selected from Formula II; and 
a compound of Formula III: 




OM 



wherein R and Rj are independentl> selected from the group consisting of H, lower 
alkoxy (Cj.^), and lower alkyl ^i.^); R2 is selected from Formula II; 

wherein the compound of Formula I\ and the compoimd of Formula III are present in a 
4:1 ratio by weight, and the combined concentration of the compound of 
Formula IV and the compourid of Formula III is from about 70 mg/mL to about 
150 mg/mL, at an infiision rate of from about 100 mL/hr to about 400 mL/hr. 



49 



H;262063(5M7J0l!.DOC) 



38. The method of claim 37, wherein/the infusion rate of the first pharmaceutical composition 
is about 250 mL/hr to about 300 mL/hr and the infusion rate of the second pharmaceutical 
composition is about 250 mL/hr to ahbut 300 mL/hr, and further comprising performing the 
administering step sufficiently often /to reach a dosage level of the first pharmaceutical 
composition of from about 0.6 g/kg/djtf'to about 25 g/kg/day and a dosage level of the second 
pharmaceutical composition of fi"om/aBouJo.l g/kg/day to about 2.6 g/kg/day. 




39. The method of claim 38, wherfeiri thV4osage^level 6^ the first pharmaceutical composition 
is from about 5.0 g/kg/day to aboutj^2.0 g/kg/day, and wherein the dosage level of the second 
pharmaceutical composition is fromiabout 0.2 g/kg/day to about 0.9 g/kg/day. 



40. 



A method of treating neoplastic disease, comprising: 

administering to a patient at an infusion rate of frMn about 100 mL/hr to about 400 mL/hr 
of a pharmaceutical composition, the njiarmaceutical composition comprising an 
aqueous solution of a compound of Emmula IV: 




wherein R and Rj are iri&ependently selected from the group consisting of H, lower 
alkoxy (Ci.^), anfl lower alkyl (Cj^); R2 is selected from Formula II: 
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wherein X is a halogen, lower alkyl (Cj J, lower alko^y (C, J, cycloalkyl, cycloalkoxy, 
aryl, substituted aryl or hydroxy and^is 0, 1, 2, 3, or 4; M is hydrogen, a 

salt forming cation, alkyl (Cj^), cycloalk^, or aryl (C6.12); and n is 0-5; and, 

wherein the concentration of the compounc^f Formula IV is from about 70 mg/mL to 
about 150 mg/mL. 

41. The method of claim 40, whereiryme infusion rate is about 250 rifiL/hr to about 300 
mL/hr, and further comprising perfonnM^ the administering step sufficiently often to reach a 
dosage level of from about 0.1 g/kg/d^ to about 2.6 g/kg/day. 

42. The method of claim 41,ywherein the dosage level is from about 0.2 g/kg/day to about 
0.9 g/kg/day. 

43. The method of 40, M^erein the compound of Formula IV is phenylacetic acid or 
pharmaceutically acceptMe sai^thereof. 

44. The method ot" claim 40, wherein the compound of Formula IV is a precursor compound. 



45. The methfed of claim 44, wherein the precursor compound of Formula IV is phenylbutyric 
acid or its phamiaceutically acceptable salts thereof 
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